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(57) ABSTRACT

A data processing apparatus generates an information file
which has a plurality of storage unit elements each of which
includes size information and which information file include
one or more first storage unit elements each for storing
encoded information data and one or more second storage
unit elements each for storing management information
regarding the information data stored in the first storage unit
element, such that a new first storage unit element is formed
for every predetermined amount of the encoded information
data, and the second storage unit element corresponding to
the formed first storage unit element is formed, thereby gen-
erating information file.
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DATA PROCESSING APPARATUS, METHOD,
AND CONTROL PROGRAM

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a data processing apparatus
and, more particularly, to a data processing apparatus,
method, and control program for encoding information data
and outputting externally, over a network for example.

2. Description of the Related Art

In the related art, an MP4 file format has been known as a
file format for recording a moving image signal and an audio
signal into a recording medium (refer to the Official Gazette
of Japanese Patent Application Laid-Open No. 2006-
074531). According to the MP4 format, besides an area for
storing the encoded moving image signal and audio signal, an
area for storing management information necessary to repro-
duce and decode a moving image and an audio is provided.

The management information includes information of a
size of data. The data size is not decided until the recording of
the moving image and audio is actually stopped. Therefore,
for example, a method whereby the management information
is formed during the recording of the moving image and
stored into a buffer memory or the like in the apparatus, and
after the recording of the moving image is stopped, the man-
agement information is recorded into the recording medium
is considered.

It is also possible to arrange in such a manner that while
encoding the moving image and audio, they are converted
into the format of the MP4 file and transmitted externally
through a network or the like, for example to a separate
receiver. An arrangement in which an apparatus which
received the MP4 file transmitted as mentioned above
sequentially decodes the data of the MP4 file is considered.

However, according to the arrangement in which after
recording (encoding) of the moving image is stopped, the
management information is formed and transmitted as men-
tioned above, there is a problem that until the management
information is received, an apparatus on the reception side
cannot decode the moving image and audio which have
already been received.

SUMMARY OF THE INVENTION

The present invention has been made in consideration of
the above situation, and it is an aim of certain aspects of the
invention to transmit an information data file including man-
agement information externally so that a reception side can
promptly reproduce the received information data.

According to a first aspect of the invention, a data process-
ing apparatus generates an information file which has a plu-
rality of storage unit elements each of which includes size
information and which information file includes one or more
first storage unit elements each for storing encoded informa-
tion data and one or more second storage unit elements each
for storing management information of the information data
stored in the first storage unit element, so as to generate a new
first storage unit element for every predetermined amount of
the encoded information data and form the second storage
unit element corresponding to the formed first storage unit
element, thereby generating the information file.

Further features of the present invention will become
apparent from the following description of exemplary
embodiments with reference to the attached drawings.
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2
BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a block diagram illustrating one constructional
example of a data processing apparatus according to an
embodiment of the invention.

FIG. 2 is a diagram illustrating a construction of an MP4
file.

FIG. 3 is a flowchart for an example of the operation in one
constructional example of the data processing apparatus
according to the embodiment of the invention.

FIG. 4 is a flowchart for a first mode processing according
to the embodiment of the invention.

FIG. 5 is a diagram illustrating a construction of a moving
image file in the first mode.

FIG. 6 is a flowchart for a second mode processing accord-
ing to the embodiment of the invention.

FIG. 7 is a diagram illustrating a construction of a moving
image file in the second mode.

FIG. 8 is a block diagram illustrating another construc-
tional example of a data processing apparatus according to an
embodiment of the invention.

FIG. 9 is a flowchart for an example of the operation in
another constructional example of the data processing appa-
ratus according to the embodiment of the invention.

FIG. 10 is a flowchart for another example of the operation
in another constructional example of the data processing
apparatus according to the embodiment of the invention.

DESCRIPTION OF THE EMBODIMENTS

Exemplary embodiments of the present invention will be
described in detail hereinbelow with reference to the draw-
ings.

First Embodiment

FIG. 1 is a block diagram illustrating a constructional
example of a data processing apparatus 100 according to the
present embodiment of the invention.

InFIG. 1, an input unit 101 obtains moving image data and
audio data to output them. In the embodiment, the input unit
101 inputs the moving image data and audio data supplied
from an outside of the data processing apparatus 100. How-
ever, the input unit 101 may be constructed such manner that
it includes an image pickup unit and a microphone so that a
moving image which is photographed by the image pickup
unit and an audio which is picked up by the microphone are
respectively obtained as data.

Upon recording, a signal processing unit 102 encodes the
moving image data and audio data which are input by the
input unit 101, in accordance with a well-known encoding
format such as H.264 (MPEG4 AVC) or the like and com-
presses an information amount of them. The signal process-
ing unit 102 also executes processings necessary for record-
ing the moving image data and audio data. Upon
reproduction, the signal processing unit 102 decodes repro-
duced moving image data and audio data and expands an
information amount of them. Upon recording, the signal pro-
cessing unit 102 outputs information of a code amount (data
amount) of the encoded moving image data and audio data to
a control unit 106.

A memory 103 stores the moving image data and audio
data. By accessing the memory 103, each block of the data
processing apparatus 100 processes the necessary moving
image data and audio data. The memory 103 stores various
kinds of information such as information of a file system,
management information of a moving image file, and the like
besides the moving image data and audio data. Further, the
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memory 103 plays a role of a work memory or the like for
control by the control unit 106.

Upon recording, a file data processing unit 104 forms vari-
ous kinds of management information specified by the MP4
file as will be described hereinafter. Upon reproduction, the
file data processing unit 104 processes the reproduced man-
agement information and notifies the control unit 106 of
contents of the management information. A display unit 105
displays the moving image which is input or reproduced or
various kinds of information such as menu information and
the like.

The control unit 106 controls the whole operation of the
data processing apparatus 100 in accordance with an input
from an operation input unit 107. The control unit 106
includes a microcomputer, a memory, and the like and con-
trols the data processing apparatus 100 in accordance with a
program stored in a memory (not shown). The operation input
unit 107 includes various kinds of switches which can be
operated by the user, receives various kinds of instructions by
the user, and notifies the control unit 106 of them. The opera-
tion input unit 107 also includes a power switch, a switch to
instruct the star/stop of the recording, a switch to change over
modes of the data processing apparatus 100, and the like.

A recording-reproduction unit 108 records the moving
image data and audio data or various kinds of information in
a recording medium 109 and reproduces those data from the
recording medium 109. Upon recording, the recording-repro-
duction unit 108 records the management information, mov-
ing image data, or audio data stored in the memory 103 in the
recording medium 109 by a file format as will be described
hereinafter. Upon reproduction, the recording-reproduction
unit 108 reproduces the management information, moving
image data, and audio data of the moving image file from the
recording medium 109 and stores into the memory 103. In the
embodiment, the recording medium 109 is a random-acces-
sible recording medium such as hard disk (HDD), flash
memory card, or the like.

The recording-reproduction unit 108 manages the moving
image file or various kinds of information which is recorded
in the recording medium 109, as a file in accordance with a file
system such as FAT (File Allocation Table) or the like.
Although the apparatus is constructed such that the recording
medium 109 can be easily loaded and ejected into/from the
data processing apparatus 100 by a loading and ejecting
mechanism (not shown), the data processing apparatus 100
may be arranged to have the built-in recording medium 109.

In the case of writing and reading the moving image file
into/from the recording medium 109, the control unit 106
controls the recording-reproduction unit 108 so as to repro-
duce file system data (management data) from the recording
medium 109 and store into the memory 103. The file system
data is data showing a file name of the data recorded in the
recording medium 109, a file size, a recording address of the
data, and the like and is management information for manag-
ing the file. The control unit 106 controls the writing and
reading-out of the file in accordance with the read-out file
system data. The control unit 106 updates the file system data
stored in the memory 103 in accordance with the file being
written into the recording medium 109. The updated file
system data is recorded into the recording medium 109 by the
recording-reproduction unit 108.

In a case where the data processing apparatus 100 is set into
an external transmission mode, an external interface (IF) 110
receives the moving image file formed by the recording
instruction of the user and transmits the moving image file to
an external apparatus 113 through a network 112.
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Subsequently, an information file which is handled in the
present embodiment will be described. In the present embodi-
ment, the moving image data and audio data are recorded or
transmitted in accordance with the MP4 file format. The MP4
file is constructed by a unit called a box. A construction of one
box 201 is illustrated in FIG. 2. One box 201 includes areas of
box-size, box-type, and box-data. Information (size informa-
tion) of'a datalength (bytes) of this box is stored into box-size.
Information showing a data type which is stored in box-data
is stored into box-type. The box-type is a data area of a fixed
length of 32 bits. The box-data is a variable-length area. Since
the box-size is equal to 32 bits, a size of one box is ordinarily
equal to or less than OXFFFFFFFF bytes.

Reference numerals 202 and 203 in FIG. 2 denote diagrams
showing constructional examples of the MP4 file (informa-
tion file) which is handled in the present embodiment. Each of
the files 202 and 203 is constructed by a plurality of boxes
201. Thefile 202 is constructed by three storage unit elements
of FileTypeBox(ftyp-box), MovieBox(moov-box), and
MediaDataBox(mdat-box).

ftyp is a box of box-type ftyp, and which stores therein
information on file interchangeability. An encoding method
or the like of the moving image data and audio data stored in
the MP4 file can be discriminated on the basis of box-data
described in ftyp.

A moov is a box box-type of box-type moov and which
stores therein management information regarding the moving
image data and audio data. Information such as chunk offset
showing an offset from a file head of a chunk of each of the
moving image data and the audio data, and the number of
samples of each chunk, sample size, and the like is stored in
the box-data of the moov. A state of the moov box is shown at
204 in FIG. 2. The moov includes mvhd and one or more trak.
A trak box is information which defines one or more video
tracks or video and audio tracks. The trak includes tkhd and
mdia. The mdia is information describing a media type and
the like of each track. The mdia includes mdhd and stbl.
Information such as chunk offset showing the offset from the
file head of the chunk of each of the moving image data and
the audio data, the number of samples of each chunk, display
time of the sample, sample size, and the like is stored in stbl.
One sample of the moving image data corresponds to a frame.
One sample of the audio image data corresponds to an audio
frame.

A mdat is a box of box-type mdat and which stores therein
each sample of the moving image data and the audio data. The
encoded moving image data and audio data are divided into
units called chunks to be stored, respectively. In the present
embodiment, it is assumed that one chunk of the moving
image data is moving image data of' 1 GOP (group of picture)
specified by the H.264 system and one chunk of the audio data
is audio data of the number of frames corresponding to 1
GOP.

As shown in the file 203, MovieFragmentBox(moof-box)
to divide the mdat box into a plurality of areas and arrange
them can be also used. A moof is a box of box-type moofand
in which management information of the mdat box subse-
quent thereto is stored in box-data. One moov box and n moof
boxes are included in the file 203. A construction of the moof
box is shown at 205 in FIG. 2. The mthd and one or more traf
are included in the box-data of the moof. A fragment
sequence number is stored in the mfthd. A traf box is infor-
mation which defines one or more video tracks or video and
audio tracks. Each traf includes the tthd and trun. Default
values of a length (duration) and a size of each chunk stored
in subsequent mdat are stored in the tfthd. In the case where a
display time and a size of the sample which is stored in each
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chunk stored in the subsequent mdat change on a sample unit
basis, their values are stored in the trun. When the sizes of the
chunks stored in the mdat differ, information of an offset
value from the head of the mdat to the head of each chunk is
also stored in the trun.

In the mdia and stbl of the moov, information such as size,
offset, and the like regarding a plurality of chunks construct-
ing each track is stored in one box-data. Information such as
size, offset, and the like regarding one chunk is stored in the
trun of the moof. Therefore, trun boxes of the same number as
the number of chunks which are stored in the mdat later are
stored in the moof.

In this manner, one file 203 of the MP4 format can be
constructed by one moov box, one or more mdat boxes (a
plurality of first storage unit elements), and one or more moof
boxes (a plurality of second storage unit elements). Each size
of the moov, mdat, and moof changes in dependence on the
number of sample data of the moving image or audio, that is,
a recording time and a data amount of the moving image and
audio data subjected to the compression.

Subsequently, a recording processing of a moving image
and a transmission processing to an outside will now be
described. Inthe present embodiment, processings which will
be described by using flowcharts are realized by a method
whereby the control unit 106 loads a program stored in a
memory (not shown) and executes, thereby controlling each
unit.

FIG. 3 is a flowchart illustrating the processings upon
recording. By operating the operation input unit 107, the user
can select one of a recording mode for recording the moving
image and audio which are input in the recording medium 109
and a transmission mode for transmitting the moving image
and audio which are input to the outside instead of recording
them. When a recording start instruction is received from the
operation input unit 107 in a state where one of the recording
mode and the transmission mode is selected as mentioned
above, the control unit 106 discriminates the set mode (S301).

If'the recording mode is set, the control unit 106 executes a
first mode processing (S302). If the transmission mode is set,
the control unit 106 executes a second mode processing
(S303). An information file of a format suitable for an output
destination is generated by each mode processing.

The first mode processing will be described. FIG. 4 is a
flowchart for the first mode processing. FIG. 5 is a diagram
illustrating states of data which is stored into the memory 103
and data which is recorded into the recording medium 109 in
the first mode processing.

When the recording start instruction is received, the control
unit 106 instructs the file data processing unit 104 so as to
form data of the ftyp, moov, and mdat. The file data process-
ing unit 104 forms the ftyp and stores into the memory 103
(S401). The file data processing unit 104 forms the moov box
in which an invalid value (dummy data) is stored in each of
box-size and box-data and stores into the memory 103
(S402). Further, the file data processing unit 104 forms the
mdat box in which an invalid value (dummy data) is stored in
the box-size and stores into the memory 103 (S403). A con-
struction of the data stored in the memory 103 at this time is
shown at 501 in FIG. 5. In FIG. 5, an invalid value (dummy
data) has been stored in an area shown by the notation of (d).

Subsequently, the control unit 106 allows the signal pro-
cessing unit 102 to start the encoding of the moving image
data and audio data. The signal processing unit 102 encodes
the moving image data and audio data which are sequentially
stored in the memory 103 and stores the encoded moving
image data and audio data in the memory 103 (S404). At this
time, the signal processing unit 102 stores the moving image
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data and audio data in the box-data area in the mdat box. The
signal processing unit 102 outputs information such as
sample data sizes and the like of the encoded moving image
data and audio data to the file data processing unit 104 and the
control unit 106. A construction of the data stored in the
memory 103 at this time is shown at 502 in FIG. 5.

In this manner, the encoding of the moving image data and
audio data is continued and the control unit 106 instructs the
recording-reproduction unit 108 so as to record the data in
accordance with a data amount of unrecorded data stored in
the memory 103 reaching a predetermined amount. The
recording-reproduction unit 108 reads out the unrecorded
data from the memory 103 in order of the ftyp, moov, and
mdat and records into the recording medium 109 (S405).

Until a recording stop instruction is input, the control unit
106 allows the encoded moving image data and audio data to
be sequentially stored into the memory 103 and, further,
continues the recording processing to the recording medium
109. A construction of the data stored in the memory 103 and
the data recorded in the recording medium 109 at this time is
shown at 503 in FIG. 5.

When the recording stop instruction is received from the
operation input unit 107 (S406), the control unit 106 instructs
the signal processing unit 102 so as to stop the encoding
processing of the moving image and audio and instructs the
recording-reproduction unit 108 so as to stop the recording to
the recording medium 109. The recording-reproduction unit
108 reads out the unrecorded data of the mdat stored in the
memory 103, records into the recording medium 109, and
thereafter, stops the recording (S407). A state of the data
stored in the memory 103 and the data recorded in the record-
ing medium 109 at this time is shown at 504 in FIG. 5.

Subsequently, the control unit 106 instructs the recording-
reproduction unit 108 so as to read out the data in the moov
box and the data of the box-size in the mdat box from the MP4
file which is already recorded in the recording medium 109
(S408). The recording-reproduction unit 108 reads out the
data in the moov box and the data of the box-size in the mdat
box from the MP4 file recorded in the recording medium 109
and stores into the memory 103. A state of the data stored in
the memory 103 and the data recorded in the recording
medium 109 is shown at 505 in F1IG. 5. As shown at 505, each
of'the data in the moov box stored in the memory 103 and the
data of the box-size in the mdat box includes an invalid value.

Subsequently, the control unit 106 instructs the file data
processing unit 104 so as to change the invalid value in each
of'the data in the moov box stored in the memory 103 and the
data of the box-size in the mdat box to a correct value. The file
data processing unit 104 calculates a size of the moov box and
a size of the mdat box on the basis of the information such as
a sample data size and the like which are output from the
signal processing unit 102 during the recording of the moving
image and audio. The file data processing unit 104 also forms
data ofthe moov box and changes the box-data of the moov on
the basis of the information such as a sample data size and the
like which are output from the signal processing unit 102
during the recording (S409). A state of the data stored in the
memory 103 and the data recorded in the recording medium
109 at this time is shown at 506 in FIG. 5.

When the invalid values stored in the memory 103 are
changed by the file data processing unit 104 as mentioned
above, the control unit 106 instructs the recording-reproduc-
tion unit 108 so as to record the updated data. The recording-
reproduction unit 108 reads out the data in the moov box and
the data of the box-size in the mdat box and updates the data
recorded in the original MP4 file (S410). A state of the data
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stored in the memory 103 and the data recorded in the record-
ing medium 109 at this time is shown at 507 in FIG. 5.

Thus, the data in the MP4 file recorded in the recording
medium 109 finally becomes the data in the format of 202 in
FIG. 2.

Subsequently, the second mode processing will be
described. FIG. 6 is a flowchart for the second mode process-
ing. FIG. 7 is a diagram illustrating a construction of the data
stored in the memory 103 and the data subjected to the trans-
mission by the external IF 110 in the second mode processing.

When a transmission start instruction is received, the con-
trol unit 106 instructs the file data processing unit 104 so as to
form the data of the ftyp, moov, and mdat. The file data
processing unit 104 forms the ftyp to store into the memory
103 (S601). The file data processing unit 104 forms a moov
box in which the invalid value (dummy data) is stored in each
of'the box-size and the box-data to store into the memory 103
(8602). Further, the file data processing unit 104 forms a mdat
box in which the invalid value (dummy data) is stored in the
box-size, to store into the memory 103 (S603). A state of the
data stored in the memory 103 at this time is shown at 701 in
FIG. 7. In FIG. 7, the invalid value (dummy data) is stored in
an area shown by the notation of (d).

Subsequently, the control unit 106 allows the signal pro-
cessing unit 102 to start the encoding of the moving image
data and audio data. The signal processing unit 102 encodes
the moving image data and audio data which are sequentially
stored in the memory 103 and stores the encoded moving
image data and audio data into the memory 103 (S604). That
is, the signal processing unit 102 stores the moving image
data and audio data into the box-data area in the mdat box.
The signal processing unit 102 outputs information such as
sample data sizes and the like of the encoded moving image
data and audio data to the file data processing unit 104 and the
control unit 106. A construction of the data stored in the
memory 103 at this time is shown at 702 in FIG. 7.

In this manner, the encoding of the moving image data and
audio data is continued until a transmission stop instruction is
input from the operation input unit 107. If no transmission
stop instruction (S605) is input, the control unit 106 discrimi-
nates whether or not a data amount of the untransmitted
encoded data stored in the memory 103 reaches a predeter-
mined amount L on the basis of the information of a data
amount of the encoded moving image data and audio data
from the signal processing unit 102 (S609).

Ifthe data amount of the untransmitted encoded data stored
in the memory 103 does not reach L, the encoding of the
moving image data and audio data is continued as it is. The
predetermined amount L. can be determined, for example, on
the basis of the data amount of the encoded moving image
data and audio data, with which amount those data can be
stored in the memory 103. That is, the predetermined amount
L can be also determined on the basis of the number of frames
of the moving image data determined in accordance with an
average data rate ofthe encoded moving image data and audio
data, with the number of which frames that data can be stored
into the memory 103.

Ifthe data amount of the untransmitted encoded data stored
in the memory 103 reaches the predetermined value L, the
control unit 106 detects a frame just before a frame at which
the data amount reaches the predetermined value, from
among in the compressed moving image data stored in the
memory 103 at this point of time. Further, the control unit 106
detects a frame of the audio data corresponding to the frame
just before the frame at which the data amount reaches the
predetermined value, from among the compressed audio data
stored in the memory 103. One mdat box is formed by the
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moving image data up to the frame just before the frame at
which the data amount reaches the predetermined value, from
the transmission start instruction and the audio data up to an
audio frame corresponding to it, and the mdat box is divided.
In the present embodiment, the data amount of the encoded
moving image data differs every frame. Therefore, the num-
ber of frames of the encoded moving image data correspond-
ing to the predetermined value L is not constant. In the present
embodiment, if the data amount of the untransmitted encoded
data stored in the memory 103 reaches the predetermined
value L, the moving image data is divided on a frame unit
basis. The audio data corresponding to the frame of the
divided moving image data is divided on an audio frame unit
basis.

The control unit 106 instructs the file data processing unit
104 so as to change the invalid value of each of the data in the
moov box stored in the memory 103 and the data of the
box-size in the mdat box to a correct value.

The file data processing unit 104 calculates a size of the
moov box and a size of the mdat box and changes the data of
the box-size on the basis of the information such as a sample
data size and the like which are output from the signal pro-
cessing unit 102 during the recording of the moving image
and audio. The file data processing unit 104 also forms the
data in the moov box and changes box-data of the moov on the
basis of the information such as a sample data size and the like
which are output from the signal processing unit 102 (5S610).
Thefile data processing unit 104 also stores track information
(data of interchangeability of the moving image and audio
such as a compression method and the like) of the moving
image data and audio data into data-box of the moov. By this
processing, one moov box is formed. A construction of the
data stored in the memory 103 at this time is shown at 702 in
FIG. 7.

The control unit 106 instructs the external IF 110 so as to
transmit the untransmitted data including the ftyp box and
one moov box and one mdat box which are updated as men-
tioned above to the outside. The external IF 110 reads out the
untransmitted data from the memory 103 and transmits to the
network 112 (S611). At this time, the external IF 110 first
transmits the ftyp box and subsequently transmits the moov
box and the mdat box in this order. When the transmission of
the designated untransmitted data is completed, the external
IF 110 stops the transmission.

Subsequently, the control unit 106 instructs the file data
processing unit 104 so as to newly form a moof box and a
mdat box. The file data processing unit 104 newly forms the
moofbox in which an invalid value (dummy data) is stored in
each of the box-size and box-data, to be stored into the
memory 103 (S612). Further, the file data processing unit 104
forms the mdat box in which an invalid value (dummy data) is
stored in the box-size, to be stored into the memory 103
(S603). A state of the data stored in the memory 103 at this
time and the data subjected to the transmission is shown at
703 in FIG. 7.

The encoding of the moving image data and audio data is
continued. If there is no transmission stop instruction and a
data amount of the untransmitted encoded moving image data
and audio data which are stored in the memory 103 reaches L,
the control unit 106 forms one mdat box by the moving image
data stored in the memory 103 at that point of time and the
corresponding audio data.

The control unit 106 instructs the file data processing unit
104 so as to change the invalid value of each of the data in the
moof box stored in the memory 103 and the data of the
box-size in the mdat box to a correct value in accordance with
the file format of MP4. The file data processing unit 104
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calculates a size of the moof box and a size of the mdat box
and changes the data of the box-size on the basis of the
information such as a sample data size and the like which are
output from the signal processing unit 102 during the record-
ing of the moving image and audio. The file data processing
unit 104 forms data in the moof box and changes box-data of
the moof on the basis of the information such as a sample data
size and the like which are output from the signal processing
unit 102 during the recording (S610). A construction of the
data stored in the memory 103 at this time and the data
subjected to the transmission is shown at 704 in FIG. 7. As
mentioned above, management information of the moving
image data stored in the mdat which is subsequently trans-
mitted after the moofis stored in the moof in a manner similar
to that mentioned above.

The control unit 106 instructs the external IF 110 so as to
transmit the untransmitted data including the moof box and
mdat box which are updated as mentioned above, to the
outside. The external IF 110 reads out the untransmitted data
from the memory 103 to be transmitted to the network 112
(S611). When the transmission of the designated untransmit-
ted data is completed, the external IF 110 stops the transmis-
sion.

Subsequently, the control unit 106 instructs the file data
processing unit 104 so as to newly form a moof box and a
mdat box. The file data processing unit 104 newly forms a
mootbox in which an invalid value (dummy data) is stored in
each of the box-size and box-data, to be stored into the
memory 103 (S612). The file data processing unit 104 forms
the mdat box in which an invalid value (dummy data) is stored
in the box-size, to be stored into the memory 103 (S603). A
construction of the data stored in the memory 103 at this time
and the data subjected to the transmission is shown at 705 in
FIG. 7.

The processings are similarly repeated hereinafter until the
transmission stop instruction is received. When the transmis-
sion stop instruction is received from the operation input unit
107 (S605), the control unit 106 instructs the signal process-
ing unit 102 so as to stop the encoding of the moving image
and audio. The control unit 106 forms one mdat box by the
moving image data and audio data stored in the memory 103
at the point of time when the transmission stop instruction is
received.

The control unit 106 instructs the file data processing unit
104 so as to change the invalid value of each of the data in the
moot box stored in the memory 103 and the data of the
box-size in the mdat box, to a correct value. The file data
processing unit 104 calculates the size of the moof box and
the size of the mdat box and changes the data of the box-size
on the basis of the information such as a sample data size and
the like which are output from the signal processing unit 102
during the recording of the moving image and audio. The file
data processing unit 104 forms data in the moof box and
changes the box-data of the moof on the basis of the infor-
mation such as a sample data size and the like which are
output from the signal processing unit 102 during the record-
ing (S606). A construction of the data stored in the memory
103 at this time and the data subjected to the transmission is
shown at 706 in FIG. 7.

The control unit 106 instructs the external IF 110 so as to
transmit the untransmitted data including the moof box and
mdat box which are updated as mentioned above to the out-
side. The external IF 110 reads out the untransmitted data
from the memory 103 and transmits to the network 112
(S607). When the transmission of the designated untransmit-
ted data is completed, the external IF 110 stops the transmis-
sion (S608). A construction of the data stored in the memory
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103 at this time and the data subjected to the transmission is
shown at 707 in FIG. 7. Thus, a format of the moving image
file which is transmitted is the format as shown at 203 in FIG.
2.

As mentioned above, in the present embodiment, in the
case where the encoded data is recorded into the recording
medium in accordance with the MP4 file format while encod-
ing the information data such as moving image, audio, and the
like, the invalid values are stored into the management infor-
mation and the management information is recorded into the
recording medium. After the recording is stopped, values in
the management information recorded in the recording
medium are updated. Therefore there is no need to prepare a
memory of a large capacity for storing the management infor-
mation during the recording.

In the embodiment, in the case where the encoded data is
transmitted to the outside in accordance with the MP4 file
format while encoding the moving image and audio, a plu-
rality of mdat boxes are formed one by one in accordance with
the data amount of the encoded moving image and audio
reaching the predetermined value. The moov (moof) data is
transmitted together with each mdat box. At this time, the data
is transmitted in order of ftyp—=moov (moof)—mdat box.
Therefore, in an apparatus on a reception side, the received
data can be sequentially decoded to be output.

Although the present embodiment uses such a construction
that the moving image and audio are encoded and recorded or
transmitted in accordance with the MP4 file format, another
format can be also used. For example, the invention can be
similarly applied to such a construction that the management
information such as a data size and the like is provided before
the moving image data and audio data.

In the present embodiment, the first mode processing and
the second mode processing are switched in accordance with
the selected mode between the recording mode and the trans-
mission mode. However, the embodiment is not limited to
such a method. For example, it is also possible to construct
such that the first mode processing is executed in the case of
generating a file for recording data in a rewritable recording
medium and the second mode processing is executed in the
case of generating a file for recording data into a write-once
recording medium in which the recording data cannot be
rewritten. That is, it is possible to arrange such that one of the
type shown in the file 202 and the type shown in the file 203
in FIG. 2 is determined as a file format in accordance with an
output destination of the generated file.

Although the mdat is divided in accordance with that the
data amount of the untransmitted encoded moving image and
audio data which are stored in the memory 103 reaches the
predetermined value L (for every predetermined amount) in
the embodiment, mdat may be divided in accordance with the
data amount of moof reaching a predetermined value M.

For example, in the memory 103, a storage area for the
moof and a storage area for the mdat are preliminarily allo-
cated. The mdat is divided in accordance with that the data
stored in the storage area for the moof reaches the predeter-
mined value M (M<L) and is transmitted. In this case, even if
the data amount of the untransmitted encoded moving image
and audio data which are stored in the storage area for the
mdat does not reach the predetermined value L, the mdat is
divided at that point of time.

Second Embodiment

Subsequently, the second embodiment will be described.
The embodiment will be described with respect to process-
ings for reproducing the recorded data of the MP4 format and
transmitting to the outside. Also in this embodiment, the
processings which will be described with reference to flow-



US 8,867,895 B2

11

charts are realized by a method whereby the control unit 106
loads the program stored in the memory (not shown) and
executes it, thereby controlling each unit.

FIG. 8 is a diagram illustrating a construction of the data
processing apparatus 100 according to the second embodi-
ment. In the apparatus of FIG. 8, a conversion unit 801 is
added to the construction of FIG. 1. In the embodiment, the
number of pixels of one picture of the moving image data
reproduced from the recording medium 109 is changed and
the changed moving image data can be transmitted to the
outside. Also in the apparatus of FIG. 8, the processings of
FIGS. 3, 4, and 6 can be executed in a manner similar to the
first embodiment. In the apparatus of FIG. 8, a transmission
processing of the moving image file recorded in the recording
medium 109 will be described hereinbelow.

Before the moving image file recorded in the recording
medium 109 is transmitted, the user can set with the operation
input unit 107 whether or not the number of pixels of the
moving image which is transmitted is changed. In the
embodiment, the number of pixels of one picture of the mov-
ing image data which is recorded in the recording medium
109 by the processings of FIG. 4 is assumed to be the first
number of pixels. The user can instruct to change the number
of pixels of the moving image recorded in the recording
medium 109 to a second number of pixels smaller than the
first number of pixels and to transmit the moving image data
to the outside.

FIG. 9 is a flowchart for the transmission processing of the
moving image file recorded in the recording medium 109 to
the outside of the apparatus. The processings of FIG. 9 are
executed by a method whereby the control unit 106 controls
each unit.

When the number of pixels of the moving image which is
transmitted is set by the user and the transmission of the
moving image file is instructed, the processings are started.
First, the control unit 106 discriminates the number of pixels
of the moving image which is transmitted (S901). If the
number of pixels of the moving image which is transmitted is
equal to the same first number of pixels as that of the recorded
moving image, the control unit 106 instructs the recording-
reproduction unit 108 so as to reproduce the designated mov-
ing image file. The recording-reproduction unit 108 sequen-
tially reads out the designated moving image file from the
recording medium 109 and stores into the memory 103. The
control unit 106 instructs the external IF 110 to transmit the
data of the moving image file stored in the memory 103 to the
outside. The external IF 110 reads out the data of the moving
image file stored in the memory 103 and sequentially trans-
mits to the external apparatus 113 through the network 112
(S902).

When the transmission stop instruction is received from the
operation input unit 107 or if the reproduction of the moving
image file which is being reproduced is completed up to the
end thereof (S903), the control unit 106 stops the reproduc-
tion of the moving image file which is executed by the record-
ing-reproduction unit 108. At the same time, the transmission
of'the MP4 file by the external IF 110 is also stopped (S904).

If the number of pixels of the moving image which is
transmitted is equal to the second number of pixels in S901,
the control unit 106 instructs the recording-reproduction unit
108 to reproduce the designated moving image file. The
recording-reproduction unit 108 sequentially reads out the
designated moving image file from the recording medium
109 and stores into the memory 103 (S905). Subsequently,
the file data processing unit 104 detects the data of the moov
box included in the reproduced moving image file while
parsing the data of the MP4 file stored in the memory 103.
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Necessary data such as a sample data size and the like in this
moov is obtained and sent to the control unit 106. The control
unit 106 instructs the recording-reproduction unit 108 to
sequentially read out the data of the moving image file from
the recording medium 109, on the basis of the data sent from
the file data processing unit 104. The control unit 106
instructs the signal processing unit 102 to decode the moving
image data and audio data in the mdat box. The signal pro-
cessing unit 102 reads out and decodes the encoded moving
image data and audio data from the memory 103 and stores
into the memory 103 (S906).

The control unit 106 instructs the conversion unit 801 to
change the number of pixels of the decoded moving image
data to the second number of pixels. The conversion unit 801
sequentially reads out the frames of the decoded moving
image data from the memory 103 and changes the number of
pixels of each frame from the first number of pixels to the
second number of pixels. The conversion unit 801 stores the
moving image data of the second number of pixels into the
memory 103 (S907).

Subsequently, the control unit 106 executes the foregoing
second mode processing, converts the moving image data and
audio data of the second number of pixels stored in the
memory 103 into the data of the MP4 file format, and trans-
mits by the external IF 110 (S908). In the first embodiment,
the moving image data and audio data obtained by the input
unit 101 are encoded, converted into the data of the MP4 file
format, and transmitted. In the second embodiment, the mov-
ing image data which is reproduced from the recording
medium 109 and converted into the second number of pixels
by the conversion unit 801 and the reproduced audio data
instead of the moving image data and audio data from the
input unit 101 are encoded. The encoded moving image data
and audio data are converted into the data of the MP4 file
format and transmitted from the external IF 110 to the exter-
nal apparatus 113 through the network 112 by the processings
of FIG. 6.

Inthe case where the number of pixels of the moving image
reproduced from the recording medium is converted, the con-
verted moving image is encoded again, and transmitted as
mentioned above, the size of moving image data is not
decided until all of the moving images of a file to be subjected
to the transmission are encoded.

Therefore, in the present embodiment, in the case where
after the number of pixels of the reproduced moving image is
converted, the moving image is encoded again and transmit-
ted to the outside, one mdat box is formed in accordance with
apredetermined amount of the moving image and audio being
encoded. The moov (moof) data is transmitted together with
the mdat box. Therefore, the apparatus on the reception side
can sequentially decode and output the received data.

In the present embodiment, although the invention is
described with respect to the example in which the conversion
of the number of pixels is performed to the reproduced
encoded moving image data and the resultant data is trans-
mitted to the outside, the invention is not limited to this. For
example, naturally, even in the case where a conversion of a
frame rate (for example, frame thinning-out) is performed in
place of the conversion of the number of pixels or in addition
to it and the resultant data is transmitted, the invention can be
applied to the decoding and re-encoding of the reproduction
data.

Third Embodiment

Subsequently, the third embodiment will be described. The
data processing apparatus 100 in the third embodiment is
similar to that in FIG. 8. Also in the third embodiment, the
processings of FIGS. 3, 4, 6, and 9 can be executed in a
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manner similar to the first and second embodiments. In the
third embodiment, when the moving image file is transmitted
to the external apparatus, the predetermined value L is set on
the basis of a size of buffer memory provided in the external
apparatus for temporarily storing the moving image file
received by the external apparatus.

The transmission processing of the moving image file in
the third embodiment will be described hereinbelow. Also in
the present embodiment, processings which will be described
by using flowcharts are realized by a method whereby the
control unit 106 loads the program stored in the memory (not
shown) and executes, thereby controlling each unit.

FIG. 10 is a flowchart illustrating the processings upon
recording in the third embodiment. Processings similar to
those in FIG. 3 are designated by the same reference numerals
and their detailed description is omitted here. When the
recording start instruction is received, if the transmission
mode is set, through the external IF 110, the control unit 106
inquires of the external apparatus 113 about the size of buffer
memory provided in the external apparatus 113 for tempo-
rarily storing the moving image file received by the external
apparatus 113. The external IF 110 receives information
regarding the size of buffer memory from the external appa-
ratus 113 and notifies the control unit 106 of it (S1001). On
the basis of the size of buffer memory received by the external
IF 110, the control unit 106 sets the predetermined value L.
which is used in the transmission mode to a value smaller than
the size of buffer memory (S1002). After that, the second
mode processing is executed as mentioned above (S303).

As mentioned above, in the embodiment, the size of buffer
memory in the external apparatus of the transmission desti-
nation of the moving image file is obtained in the transmission
mode. The predetermined value L is set so as not to exceed the
buffer memory size.

Therefore, a size of each mdat box of the moving image file
which is transmitted in the transmission mode is smaller than
the size of buffer memory of the external apparatus 113 on the
reception side. Therefore, the external apparatus 113 can
receive, in a good condition, the moving image file transmit-
ted from the data processing apparatus 100.

Although the present embodiment is described with
respect to the apparatus for recording the moving image data
and audio data, the invention can be also similarly applied to
an apparatus for recording another information data which is
input. Although in the present embodiment, the predeter-
mined value L is set based on the size of the buffer memory of
the external apparatus 113, if a capacity of a storage area of
the memory 103 into which the encoded moving image data
and audio data are stored is smaller than the size of the buffer
memory of the external apparatus 113, the predetermined
value L is set based on the capacity of the storage area of the
memory 103 into which the encoded moving image data and
audio data are stored.

Other Embodiments

Each unit constructing the recording apparatus in each of
the embodiments of the invention mentioned above and each
step of the recording method can be realized by a method
whereby the program stored in a RAM, a ROM, or the like of
a computer operates. The program and a non-transitory com-
puter-readable storage medium in which the program is
stored are incorporated in the invention.

The invention can be also embodied, for example, as a
system, an apparatus, a method, a program, a non-transitory
computer-readable storage medium, or the like. Specifically
speaking, the invention may be applied to a system con-
structed by a plurality of apparatuses or may be applied to an
apparatus constructed by one equipment.
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The invention incorporates a case where a program (in the
embodiments, a program corresponding to the flowcharts
illustrated in FIGS. 3, 4, and 6) of software for realizing the
functions of the embodiments as mentioned above is supplied
to a system or an apparatus directly or from a remote place.
The invention also incorporates a case where a computer of
the system or apparatus reads out and executes a program
code of the supplied program, so that those functions are
accomplished.

Therefore, the program code itself which is installed into
the computer in order to realize the functions and processings
of the invention by the computer also realizes the invention.
That is, the invention incorporates the computer program
itself to realize the functions and processings of the invention.
In this case, the program code may have any form such as
object code, program which is executed by an interpreter,
script data which is supplied to the OS, or the like so long as
it has a function of the program.

As a storage medium for supplying the program, for
example, there is a flexible disk, a hard disk, an optical disk,
a magnetooptic disk, or the like. Further, there is also an MO,
a CD-ROM, a CD-R, a CD-RW, a magnetic tape, a non-
volatile memory card,aROM, a DVD (DVD-ROM, DVD-R),
or the like.

As another program supplying method, there is a method of
connecting to Homepage of the Internet by using a browser of
aclient computer. The program can be also supplied by down-
loading the computer program itself of the invention or a
compressed file including an automatic installing function
into a storage medium such as a hard disk or the like from
Homepage.

The program supplying method can be also realized by a
method whereby the program code constructing the program
of'the invention is divided into a plurality of files and each file
is downloaded from different Homepage. That is, a WWW
server for allowing a plurality of users to download a program
file for realizing the functions and processings of the inven-
tion by the computer is also incorporated in the invention.

As another method, the program supplying method can be
also realized by a method whereby the program of the inven-
tion is encrypted, stored into a storage medium such as a
CD-ROM or the like, and distributed to the users, and the
users who cleared a predetermined condition are allowed to
download key information for decrypting the encryption from
Homepage through the Internet, and the encrypted program is
executed by using the key information and installed into the
computer.

The functions of the embodiments mentioned above are
realized by a method whereby the computer executes the
read-out program. Further, on the basis of instructions of the
program, the OS or the like which is operating on the com-
puter executes a part or all of actual processings, and the
functions of the embodiments mentioned above are realized
by those processings.

As further another method, the program read out from the
storage medium is written into a memory provided for a
function expanding board inserted in the computer or a func-
tion expanding unit connected to the computer, a CPU or the
like provided for the function expanding board or function
expanding unit executes a part or all of actual processings,
and the functions of the embodiments mentioned above are
realized by those processings.

While the present invention has been described with refer-
ence to exemplary embodiments, it is to be understood that
the invention is not limited to the disclosed exemplary
embodiments. The scope of the following claims is to be



US 8,867,895 B2

15

accorded the broadest interpretation so as to encompass all
such modifications and equivalent structures and functions.

This application claims the benefit of Japanese Patent
Application No. 2011-189397, filed Aug. 31, 2011, which is
hereby incorporated by reference herein in its entirety.

What is claimed is:

1. A data processing apparatus comprising:

an input unit configured to input information data;

an encoding unit configured to encode the information data
input by the input unit;

a generation unit configured to generate an information file
which has one or more first storage unit elements and
one or more second storage unit elements,

wherein the information data encoded by the encoding unit
is stored in the first storage unit element and manage-
ment information of the encoded information data stored
in the first storage unit element is stored in the second
storage unit element;

a control unit configured to control the encoding unit and
the generation unit to generate a single information file
having a plurality of first storage unit elements and a
plurality of second storage unit elements while encoding
the input information data; and

atransmission unit configured to transmit the single infor-
mation file generated by the generation unit to an exter-
nal apparatus through a network,

wherein the control unit controls the generation unit to
generate the single information file by generating, as one
of the plurality of first storage unit elements, a new first
storage unit element, in which a predetermined amount
of'the encoded information data is stored, every time an
amount of the information data encoded by the encoding
unit reaches the predetermined amount and generating a
new second storage unit element, as one of the plurality
of second storage unit elements, corresponding to the
new first storage unit element,

wherein the information data includes moving image data
and audio data, and

wherein the control unit controls the generation unit such
that every time an amount of the information data
including the moving image data encoded by the encod-
ing unit and the audio data encoded by the encoding unit
reaches the predetermined amount, a predetermined
number of frames of the moving image data and the
audio data corresponding to the predetermined number
of frames of the moving image data are stored in the new
first storage unit element.

2. An apparatus according to claim 1, wherein the genera-
tion unit adds the new first storage unit element subsequently
to the new second storage unit element corresponding to the
new first storage unit element.

3. An apparatus according to claim 1, wherein in the first
storage unit element has first size information indicating size
of the first storage unit element and the second storage unit
element has second size information indicating size of the
second storage unit element, and wherein in accordance with
the predetermined amount of the encoded information data
being stored in the new first storage unit element, the genera-
tion unit forms management information of the predeter-
mined amount of encoded information data stored in the new
first storage unit element and the second size information of
the new second storage unit element in which the manage-
ment information is stored, and generates the first size infor-
mation of the new first storage unit element.

4. An apparatus according to claim 1,

wherein the control unit controls the transmission unit so as
to transmit the new second storage unit element corre-
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sponding to the new first storage unit element, in accor-
dance with the first storage unit element being formed,
and subsequently transmit the new first storage unit ele-
ment.

5. An apparatus according to claim 1,

wherein the control unit controls a communication unit to
obtain size information of a buffer memory provided in
the external apparatus from the external apparatus and
sets the predetermined amount on the basis of the
obtained size information of the buffer memory.

6. An apparatus according to claim 1, further comprising:

a memory for storing the encoded information data,

wherein the generation unit generates the first storage unit
element using the encoded information data stored in the
memory and the control unit determines the predeter-
mined amount in accordance with a storage capacity of
the memory.

7. A non-transitory computer-readable storage medium
storing a program comprising a program code for causing a
computer to function as each unit of the data processing
apparatus recited in claim 1.

8. An apparatus according to claim 1, wherein the infor-
mation file is an MP4 file, the first storage unit element
MovieDataBox, and the second storage unit element is Mov-
ieBox or MovieFragmentBox.

9. A data processing apparatus comprising:

an input unit configured to input information data;

an encoding unit configured to encode the information data
input by the input unit;

a generation unit configured to generate an information file
which has one or more first storage unit elements and
one or more second storage unit elements,

wherein the information data encoded by the encoding unit
is stored in the first storage unit element and manage-
ment information of the encoded information data stored
in the first storage unit element is stored in the second
storage unit element;

an output unit configured to output the information file
generated by the generation unit to the plurality of out-
put destinations; and

a control unit configured to set, in accordance with the
output destination of the output unit, one of a first mode
in which the generation unit generates a single informa-
tion file having only one first storage unit element and
only one second storage unit element and a second mode
in which the generation unit generates a single informa-
tion file having a plurality of first storage unit elements
and a plurality of second storage unit elements,

wherein in the second mode, the generation unit generates
the single information file by generating, as on of the
plurality of first storage unit elements, a new first storage
unit element, in which a predetermined amount of the
encoded information data is stored, every time an
amount of the information data encoded by the encoding
unit reaches the predetermined amount while encoding
the input information data, and generating a new second
storage unit element, as on of the plurality of second
storage unit elements, corresponding to the new first
storage unit element.

10. An apparatus according to claim 9, wherein the control
unit sets the first mode in the case where the output destina-
tion of the output unit is a recording apparatus for recording
the information file in a recording medium, and sets the
second mode in the case where the output destination of the
output unit is a network.

11. An apparatus according to claim 10, wherein the con-
trol unit controls the output unit to obtain size information of
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a buffer memory from the output destination through the
network and sets the predetermined amount on the basis of the
obtained size information of the buffer memory.

12. A non-transitory computer-readable storage medium
storing a program for causing the computer to function as
each unit of the data processing apparatus recited in claim 9.

13. An apparatus according to claim 9, wherein the infor-
mation data includes moving image data and audio data, and

wherein in the second mode, the generation unit stores,
every time an amount of the information data including
the moving image data encoded by the encoding unit and
the audio data encoded by the encoding unit reaches the
predetermined amount, a predetermined number of
frames of the moving image data and the audio data
corresponding to the predetermined number of frames of
the moving image data in the new first storage unit
element.

14. A control method of a data processing apparatus having
an input unit configured to input information data, compris-
ing:

an encoding step of encoding the information data input by
the input unit;

a generation step of generating an information file which
has one or more first storage unit elements and one or
more second storage unit elements,

wherein the information data encoded in the encoding step
is stored in the first storage unit element and manage-
ment information of the encoded information data stored
in the first storage unit element is stored in the second
storage unit element;

a control step of controlling the encoding step and the
generation step to generate a single information file hav-
ing a plurality of first storage unit elements and a plu-
rality of second storage unit elements while encoding
the input information data; and

a transmission step of transmitting the single information
file generated in the generation step to an external appa-
ratus through a network,

wherein the control step controls the generation step to
generate the single information file by generating, as one
of the plurality of first storage unit elements a new first
storage unit element, in which a predetermined amount
of'the encoded information data is stored, every time an
amount of the information data encoded in the encoding
step reaches the predetermined amount and generating a
new second storage unit element, as one of the plurality
of second storage unit elements, corresponding to the
new first storage unit element,
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wherein the information data includes moving image data
and audio data, and

wherein the control step controls the generation step such
that every time and amount of the information data
including the moving image data encoded in the encod-
ing step and the audio data encoded in the encoding step
reaches the predetermined amount, a predetermined
number of frames of the moving image data and the
audio data corresponding to the predetermined number
of frames of the moving image data are stored in the new
first storage unit element.

15. A control method of a data processing apparatus having
an input unit configured to input information data and an
output unit configured to output the processed information
data, comprising:

an encoding step of encoding the information data input by
the input unit;

a generation step of generating an information file which
has one or more first storage unit elements and one or
more second storage unit elements,

wherein the information data encoded in the encoding step
is stored in the first storage unit element and manage-
ment information of the encoded information data stored
in the first storage unit element is stored in the second
storage unit element;

an output step of outputting the information file generation
step to a plurality of output destinations by the output
unit; and

a control step of settling, in accordance with the output
destination in the output step, one of the first mode in
which the generation step generates a single information
file having only one first storage unit element and only
one second storage unit element and a second mode in
which the generating step generates a single information
file having a plurality of first storage unit elements and a
plurality of second storage unit elements,

wherein in the second mode, the generation step generates
the single information file by generating, as one of the
plurality of the first storage unit elements, a new first
storage unit element, in which a predetermined amount
of the encoded information data is stored, every time an
amount of the information data encoded in the encoding
step reaches the predetermined amount while encoding
the input information data, and generating a new second
storage unit element, as one of the plurality of second
storage unit elements, corresponding to the new first
storage unit element.

#* #* #* #* #*



